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Math 10F&PC Chapter 4 Roots and Powers | _ ;0000
4.4 - Fractional Exponents and Radicals 6% = 10000
- _ |O3 = 1000
Focus: Relate rational exponents and radicals. (02= 100
Given that 41:4_ angl_4o: _\___,what do you think 41/2 will equal? IO' =10
A2 |D \
Using your calculator, determine the value of each of the following. ;0" = —,‘5 =o-
10 2= 155 =©°°)
1 1= | same \y 1 G-\ S\
1
1
9 o1 = 3 Va 27 275=3 Y21
16 167 = 4 /16 64 643= A Sga
25 _5 125 3.5 3¢
252 =3 \/’2_5 1253 =0 °\12§

This indicates that:

* Raising a number to the exponent % Is equivalent to taking the square root
of the number.
* Raising a number to the exponent % Is equivalent to taking the cube root

of the number

In grade 9, we learned exponent rules, including: To multiply powers with the same
3¢S
base, add the exponents........... a" a"=a™" Ex= 7 fob = 7 7-%
52 4 53 — 5243 _ g5
We can extend this prior knowledge to this new unit. We are gomg to lookat | 2
I |73
powers Wlth fractional exponents with the numerator 1. 7 3 7 T - = F =|F

5: x 5: = 5a's =51=5 and +5x+5=+25 =5 youcan clearly see that 5:= 5

RULE: Powers with Rational Exponents with a Numerator of 1

1 ‘/ 2
xn = \/x,wheren # 0 = -6 =36
Example 1: Positive Rational Exponents (-6) = +36
1 1 1
Q) 273 _ 3‘/2_4 b) 492 = /A9 0642 = —\[ca4
/333
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3 > 25 3 3\}
You try: a) 10003 = |/ 1000 b) 0.252 = VO c) (-8)° = -3
-l Jo5\ ey
A fraction can be written as a decimal that either terminates or repeats. When we
1

use our calculator to determine fractional exponents we can calculate 325 intwo 3

-L —
ways: 322 32°=9
A /\(%_) & T A 02 2 4
\ _ S =
J:f 32 inter :E& 32 - a iz“g- >
"L =
Remember: when entering a fractional exponent into your calculator, you must use brackets!!!
For situations when the numerator of your fractional exponent is not 1, we need to
recall another exponent law: @")"=a"" ( 2>3 32)(3__ 36
: 1, (P22 Powe\ S ) = O F
SO ...... 63 - 63 i (“6&
m
m
RULE: Powers with Rational Exponents: >@é‘/ Ux™ or Qﬁ
2
Examples: o/ 3 2 N
. z, . 3 2 3 3 2
1. Write 40z in radical form = \/40 - 3° =8 - 2= A
2. Write v/3% in exponential form. 3 2 o G\/— L
.. .3 . . = =\V9
3. Write (V25)? in exponential form. 25 3
Changing Forms: 1. Radical — Exponential Example
o S 2 4 —= %
a. Ix® 3 b. Jy° - S
3 &
2
c. Jx < XX d. i/y_?’ = \(
Changing Forms: 2. Exponential — Radical
2 1 5
a. x’ 7 2. b 5 - \/-’—‘
Ol = T =
- 5

C. yg = ZV_YT d. (2x) O'ZJ_: bv 2
250) 5= j
:]'
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Evaluating Radicals and Exponents 7

E:
"]/ 3
2 "f ﬁ' A. Evaluate to the nearest tenth. Use your calculator.

73 2%[’ 3 1. 373 = _4-2’ 2. 425 =\2-2

3. %5230 =1 4. (¢65)° :\ 04|
5.,

(4 (2169) = [03] o (220 D=-236 {55

= - 2969
7(~25g-3¢a1 = —(-7.94) - (5-51)
_(,:7.74)_5.5| = 734 -535\= i2'2 Stop hece
B. Evaluate. (Exact) Can all be done on your calculator. QUIR A ~A3
X (2)- et
8 \/ 3) 3 > 3
1. 83 — 82 2. 642 Same V64
_{a o512
3. (-271),  SoWn€ A 4. 4> sawe 8S |47
= |3 _ o
o-ook 1 . =173
< 5 81‘1254 for El'4N (0.0009)2 ¢
L ap <\/— _ = 3 %3
4 S_ - & 4 gl 3
S 81> @ e <L
27 % 4\ 254
! [?) _ 225 8 (5) 3315
2 \
2 1 ZTYT - s
0. 5x5_ 5 5 3 10. (¥25) = B
=5\ s
- 4724
11. (0.008):— 25 12. 32%_ 4

S
421

b 41)
3 A4 ‘\\)
Example: Write 42* as a radical. 4'2.5 ( 47 >



a. ifazt b. [* 42]5 c.®faz d. [%]4 A
_é-— S \25’ —5-
_ 42> = 427 4z = 42
2

. . 3 . .
Example: Biologists use the formula &= 0.0l to estimate the brain mass, b

kilograms, of a mammal with body mass m kilograms. Estimate the
brain mass of a mammal with body mass 276 kg.

M= 216 b= 0ol (216)°
b: ' b = O»A‘qu ]Sﬁ

A
4 NCY
RN ) O
Xample: evaluate | "o = —_
p 6 ) = ——— = 3906

(®)" )
Ssame as '2'5 3 I3q 06‘

08 ©8 43 °-®
243 ( 245 3 sameas =2 >
Example: Evaluate | " 37 | - = o 52@-%
= —5.0625
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